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Abstract: This paper is devoted to introduce another type of separation 
axioms which we call 9g -separation axioms, where we have 
get that 0g . separation axioms give g- separation axioms. 
Besides, we give examples to show that the converse may not 
be true. Also,We discuss the relation among 9g-separation 
axioms and give enough examples about it. On the other 
hand, We have proved some theorems and have given 
examples to discuss the property of 9g .separation axioms. 
Finally, we get that there is no relation between separation 
Axioms and 6g-separation Axioms. 
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jtJajj ^Jlal Llia&l. g. J*^l ^UfJAj <_^Jaju 9g.J^I (liUfJiiJ 0* Ul*^ A»^Og 
Lliafrlj lf«iuuj 9g. (IiU^jAj ^J^jUil ILiiU Uiajlj .^Ja-*^ jjfr (jL 
(j^lj^ {j^Liii LlJafrlj (IiLij^l (jiaju LlAjj ^j^l ^ ^-idl^ ^JIa) 

(1)§1 Introduction: Separation Axioms was studied by 
Munkers in [4]. The first step of generalizing closed sets 
was done by Levin in 1970 [3]. He defined a set A to be 
generalized closed if its closure belongs to every open 
subset of A. generalized separation axioms was studied by 
Al-Meklafi in 2002[1],[6], where she defines g-To , g-Ti , 
g-T2 ,and g-T4 spaces. Dontchev and Maki [2] introduced 0- 
generalized closed set. 0-generalized Hausdorff is 
introduced in [5]. The aim of this paper is to introduce 
another type of separation axioms which we call 0- 
generalized separation axioms where we study the relation 
between 0-generalized separation axioms and generalized 
separation axioms . In this paper a topological space X will 
denote to the topological space (X,t), and use a symbole 0g 
to denote 0-generalized. We have get that 0g separation 
axioms give g- separation axioms. Besides, we give 
examples to show that the converse may not be true. 
Beside,We discuss the relation among 9g .separation 
axioms and give enough examples about it. Also,We have 
proved some theorems and have given examples to discuss 
the property of 0g -separation axioms. Finally, we get that 
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There is no relation between separation Axioms and 9g- 
separation Axioms. 

§2 Preliminiaries [2]: The 9-interior of a subset A of a topological 
space X is the union of all open sets of X whose closures are 
contained in A, and is denoted by inte(A).The subset A is 
called 0-open if A= inte(A). The complement of a 0-open set 
is called 9-closed. Alternatively, a subset A of a topological 
space X is called 0-closed if A=cle(A),where cle(A)={xeXltf 
HAt^ (t),Ue T and xeUj.The family of all 9-open sets forms a 
topology on X is denoted by le . GC(X) (TGC(X)) will 
denote the family of all g-closed (9g-closed) subsets of X. 
Besides, GO(X) (TGO(X)) will denote the family of all g- 
open (0g-open) subsets of X. 

Definition 2.1[2].(i) A subset A of a topological space X is called 9- 

generalized closed (written 9g-closed ) if cle(A) 
cU, whenever Ac U and Ue i . 
(ii)A subset A of a topological space X is called 9- 
generalized open (written 9g-open ) if X-A is 9- 
generalized closed. 

Observation 2.2. [2] Every 9-generalized closed set is generalized 
closed.But the converse may not be true as in the 
follwing example. Let X= {a,b,c} and let x = 
{(l),{a},{a,b},{a,c},X}. Set A={c}. Clearly, A is closed 
and hence g-closed. Next, set U={a,c}. Note that X= 
cle(A) (ZUg X. Thuse A is not 9g-closed. 

Theorem 2.3.[2] (i)A finite union of 9g-closed sets always a 9g-closed 
set. 

(ii) A countable union of 9g-closed sets need not be 9g-closed set. 

(iii) A finite intersection of 9g-closed sets may fail to be 9g-closed set. 

Definition 2.4. [5] A topological space X is said to be a 9g -T2 space if 
given any two distinct points x and y ,there are 9g - 
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open sets U and V such that xeU,yeVa.nd 
Theorem 2.5.[2] Let BcHc(X,t). 

(i) If B is 9g-closed relative to H ,Hg TGC(X),and H is open in X ,then 
BgTGC(X). 

(ii) If B is 6g-closed in X, then B is 6g-closed relative to H. 

Definition 2.6. [2] (i)A function f from a topological space X into a 
topological space Y is 0g - irresolute if f~^(y) is an 6g - 
closed in X for each 0g -closed V of Y. 
(ii) A function f from a topological space X into a topological space Y 
is 0g -continuous if f~^(y) is an 0g -closed in X for each closed V 
of Y . 

Remark 2.7. The results above is also true on a 6g-open sets by taking 
the complement. 

§3 9-generalized Separation Axioms 

Definition 3.1.(i) A topological space X is called a 9g-To space if 
Vx,yeX , x^y 3 U a 9g-open s.t. xeU,y^U or 
x^ U,yeU. 

(ii) A topological space X is said to be 9g -Ti space if 
for any two distinct points x and y of X, there are a 0g 
-open set U of x which does not contain y and 0g - 
open set V of y which does not contain x ,that is, 

x&U,y^U and x€V,y&V . 
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(iv) A topological space X is said to be an 9g -regular 
space if given any closed subset F of X and any point 
X of X which is not in F ,there are 0g -open sets U 
and V such that xeU,F^V ,and UIV^<^. 

(v) A topological space X is said to be a Bg-Ts Space if 
and only if X is an 0g-regular and also a 6g-Ti 
space. 

(vi) A topological space X is said to be a Gg-normal 
space if and only if for every two disjoint closed 
sets Fi and F2 in X there exist two 9g-open sets U 
and V such that F,^U,F^^V,U1 V = (^. 

(vii) A topological space X is called a 0g- T4 space if 
X is 0g-normal and 0g -Ti at the same time. 

Theorem 3.2. Every 0g-Ti space is g-Ti space, 1=0,1,2,3,4. 

Proof: Let i= 0. Then a topological space X satisfies definition 3.1(i) 
and by 2.2 we get that the proof is complete. And by the same 
way other cases. 



Observation 3.3. The following examples show that the converse of 
3.2 may not be true . 

(i) Let X={a,b,c}, T={^,X,{a},{b},{a,b},{a,c}}. Then: 
GC(X)={(l),X,{c},{a,c},{b,c}} 

TGC(X)={(^,X,{b,c}} 

So X is a g-To space but not 0g-To space. Notice that X is a To 
space. 

(ii) LetX={a,b,c,d}, T={(t),X,{a},{a,c},{a,b,d}} 
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GO(X) 

={(l),X,{a},{b},{c},{d},{a,b},{a,c},{a,d},{a,b,d},{a,c,d},{a,b,c}} 
TGO(X)={(l),X,{d},{b},{a}} 

So X is a g- T2 space but it is neither 0g-T2 nor 0g-Ti spaces. 



Theorem 3.4. Every 6g -Ti space is 6g-Ti.i space, i=l, 2,3,4. 

Proof: Let i=l. Then a topological space X satisfies definition 3.1(ii), 
which leads to definition 3.1(i). And by the same way other 
cases. 

The following examples show that the converse of 3.4 may not be true. 

Examples 3.5. (i) Let X={a,b,c}, x = {(t),X,{a},{a,b}}. 

TGO(X)={(^,X,{a},{b},{a,b}} 

Then X is a 6g -To space but not 6g-Ti space. 

(ii) LetX={a,b,c},T={^,X,{a}}. 

TGO(X)={(^,X,{a},{b},{c},{a,b},{a,c}} 
Then X is a 9g -T2 space but not Qg-T^ space (since 
it is not 0g -regular). Notice that X is neither Tq ,Ti 
nor T2 spaces 

Remarks 3.6. (A) The following examples show that 0g-Ti , 1=0,1,2,3,4 
space is not hereditary property . 

(i) Let X={a,b,c}, t = {(^,X,{a},{b}}. Let Y={a,c}, Xy = {(t),Y}. 
Then: 

TGO(X)={^,X,{a},{b},{c},{a,b},{b,c}} 
TGO(Y)={^,Y} 

So X is a 0g -To space but Y is not 9g-To space. 

(ii) Let X={a,b,c}, T = {(t),X}. Let Y={a,b},Ty= {(|),Y,{b}}. Then: 
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TGO(X)={(t),X,{a},{b},{c},{a,b},{a,c},{b,c}} 
TGO(Y )={(!), Y,{b}} 

So X is a 0g -Ti space but Y is not 0g-Ti space. 
(B) There is no relation between separation Axioms and 0g- separation 
Axioms as we have seen in examples 3.3(i) and 3.5(ii) 

Theorem 3.7. A topological space X is an 0g-Ti space if every 
singleton set is 0g-closed . 

Proof: 

Let every singleton set in X is 0g-closed .To prove X is 0g-Ti 
space. 

Suppose x,yeY such that x^y. 

Since {x} is 0g-closed ,thus X- {x} 0g-open set such that 

xi X -{x},yG X -{x}. 

Similarly X -{y} is a 0g-open set. Thus X -{y},xs X -{y}. 
Hence X is a 0g-Ti space. 

Theorem 3.8. (i)Let X be a topological space and Y is an 0g -T2 space. 

If / : X ^ F is injective and 0g -irresolute ,then X is 0g 
-T2 space. 

(ii) Let X be a topological space and Y is a 0g -T2 
space. If / : Z -> y injective and 0g -continuous ,then 
X is a 0g -T2 space. 

Proof: 

(i)Suppose that x,ye X such that x^y. 
Since f is injective , then f(x) ^ f(y) . 

Since Y is a Og -T2 space, then there are two 0g -open sets U 
and V in Y such that f(x)eU,f(y)eV and Ul V = ^. 
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Since f is 0g-irresolute then / \U),f '(y)are two 0g-open 
setsinX, xsf-\U),ysf-\V),f-\U)l /-'(¥) = </>. 

Hence X is 6g -T2. 

(ii)By the same way in (i),and using f as 0g-continuous 
function instead of 0g-irresolute function. 

Theorem 3.9. X is an 9g -T2 space if for each x in X ,there is a set U 
such that xeU where U is closed, 6g -open , 6g -closed 
,and also 6g -T2 space in X. 

Proof: 

Let x,ye X such that x^y .Now, we have three cases: 
l.jc^ [/ and ye i7 .2.XGU andyiU .3.x,yeU . 

1. If x€U and yeU ,then xeU" and U" is 9g -open sets and 
U is 0g -open set in X ,and Ul U' =^ .Hence X is 6g -T2 
space. 

2. By the same way if xeU and y^U ,then X is 6g -T2 space. 
3.1f x,ye U . 

Since U is 9g -T2 space, then there are two 9g -open sets W,V 
in U such that xe V,yeW,Vl w = ^,but V and W are 0g - 
open sets in X by 2.5(i).Hence X is a 6g -T2 space. 

Theorem3.10. Let X and Y be topological spaces and Y is a regular 
space.If / : X ^ y is closed , Og -irresolute, and one to one 
,then X is an 6g -regular space. 

Proof 

Let F be closed set in X,x^F. Since f is closed mapping 
,then /(F) is closed set in Y. fix) = y€ /(F) .But Y is 9g - 
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regular space, then there are two 6g -open sets U and V in Y 
such that f(F)^V,ye U,UI Y ^(f). 

Since f is 0g -irresolute mapping and one to one ,so 
/"'(C/),/"^(y) are two 0g -open sets in X and 
xE/-'([/),Fe/-'(V),/-i(C/)I r'(y) = (l> 

Hence X is a 0g -regular space. 

Theorem 3.11. Let X be a 9g -normal space ,andF c X .If Y is open 
and closed ,then Y is 9g -normal. 

Proof 

Let Fi ,F2 be closed sets in Y. 

Since Y is a closed set , then Fiand F2 are closed in X. 

Since X is 6g -normal space, then there exist two 0g -open 
sets U and V such that F^^U ,F^^V JJW = (t> . 

By theorem 2.5 (ii), we have U ,V are two 0g -open sets in Y 

Hence Y is 0g -normal. 

Theorem3.12. Let f be a closed and 0g - irresolute mapping from a 
topological space X into a topological space Y .If Y is 
0g -normal, so is X. 

Proof 

Let Fj, be closed sets in X such that F^ \ F^=0. 
Since f is closed map ,we have fiF^JiF^) are two closed 
sets in Y and/(Fi) I /(F^) = (j) . 

Since Y is 0g -normal and f is 0g - irresolute ,then there exist 
two 0g -open sets U,V in Y such that 

/(F,)e[/,/(F2)ey,[/I Y = ^ ,also f-\lJ\f-'(y) are 0g -open 
setsinXand e /"'(t/XF^ e r'^) = ^- 
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Hence is X 0g -normal. 
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